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Imaging of cerebral circulation by means of two-photon microscopy

Harumi Hotta

Department of Autonomic Neuroscience, Tokyo Metropolitan Institute of Gerontology

It has been shown that activating the cholinergic fibers in the cerebral cortex from the
nucleus basalis of Meynert (NBM) produces a remarkable increase in cerebral blood flow
in the cortex, independently of changes in the cortical metabolism. Direct observation
of changes in the diameter of cerebral arteries in vivo has been limited to the cortical
surface, so that the type of parenchymal blood vessel that dilates to produce an increase
in regional cortical blood flow during stimulation of the NBM has not been determined.
We used a newly developed imaging technique, two-photon microscopy, to examine
responses of penetrating arteries in the mouse frontal cortex in vivo at different cortical
depths. We compared diameter changes induced by electrical stimulation of the NBM
and by hypercapnia. Our results show that stimulation of the NBM produces dilation of
penetrating arteries of the cerebral cortex in a layer-specific manner, which was distinct
from that during hypercapnia. These findings indicate that the layer-specific dilation of
penetrating arteries represent a layer specificity of cholinergic nerve terminals from the
NBM.

Key words : Cerebral blood flow, cerebral artery, nucleus basalis of Meynert, cortical

layers, two-photon microscopy
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